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THE PLASMA CONCENTRATION RATIO OF FREE TRYPTOPHAN TO BRANCHED CHAIN 
AMINO ACIDS IN CENTRAL FATIGUE 
TAKANOBU YAMAMOTO (TEZUKA YAMA UNIV.) 
Tryptophan, the precursor of 5-hydroxytryptamine (5-HT>, is the only 
amino acid that binds to albumin. Plasma tryptophan. probably free 
tryptophan. competes with branched chain amino acids <BCAA)for entry 
across the blood-brain barrier. Significant increases in the plasma 
levels of free tryptophan(p(0,01). and in the plasma concentration ratio 
of free tryptophan to BCAACP<O.OOl)have been seen in elderly patients 
after hip surgery(n=9)(Fig·l)· .. At the same time, the plasma albumin 
level is significantly decreased(p(0.001.Fig·2). Increased levels of 5-
HT in some areas of the brain may lead to central fatigue. In rats-, 
running to exhaustion caused an increase in the plasma concentration 
ratio of free tryptohan BCAA and in tryptohan levels (36%) in 6 different 
areas of the brain <Blomstrand · et a! ,1989, Acta Physiol. Scand 136, 
473). Exhaustive exercise in man also increases the plasma concentration 
ratio of free tryptophan to BCAA <Blomstrand et al, 1991, Eur.J.appl. 
Physiol. 63, 83):the provision of exogenous BCAA improved performance in 
some marathon runners. We sugg~st that provision of BCAA may improve the 
status of some patients suffering from post-operative fatigue.or from 
chronic fatigue syndrome. 
Free 
tryptophan/ 
BCAA (0/o) 
2 
Fig. 1 
I 
Plasma concentration ratio of free tryptophan/ 
BCAA in elderly surgical patients 
*** ***p<0.001 
~ -~~~ 
0 
I 
0~------------~-------------T--------------r-------------~------------~ 
Pre-op 
2 
1d 
post-op 
3 
2d 
post-op post-op 
4 5 
7d 14d 
post-op 
~ 
--C) 
-
c:: 
·-E 
:J 
.c 
-<( 
Fig. 2 
Plasma albumin concentrations in elderly surgical 
patients *p<0.02, **p<0.01, ***p<0.001 
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